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lit** 1 ] 

nIGa N^mi^mt pIGa N^#ig#:^ t T?« 4 ftfc G a N^#-*ti^"b & 
Tfel^-a-tf^^^T-tr^oT, Ga)i ? K-7'$Ji/;Mgz Zm- Z 0 (0^z<l 

[Iif*^2] 

lufE nIGaN XfiflufS plG aN K mvt £ Wl&f & M * 

fx, HufEG K-7'§n/:Mg z Zm- Z O (0 ^ z < 1 ) ftilifienlG a N 

^m^mxamm piGa n^#&#s t is^mmfe ^©r B ii:fs$titi^-^# 

[It** 3 ] 

TtuIEnSG a N^^S^SXtimflEpSG a N^^ifti^tl^Mt^Mli^ 
fit A, It^MSt TtuIEG a^K-^^Mg z Zm- Z O (0^z<l) SSitli 
l$#U ^o^RStSWG a^K-^ftfcMg z Zni- Z O (0£z<l) « 
®3it±HiifEnSIG a N^^jjUfcHXiiiuIE plG a N^2£#:«?>®K&-*-4 «fc 1 izfcffc 

[If** 4] 

lufEM g z Zm-z O ( 0 s£ z < 1 ) m«^0 G a CO K — tf > ^ } ) T«JSE 1 

X 1 0 1 9 cm' 3 m±> 5X 1 0 2 1 cm" 3 WTtab 4 £ £#$C t + & W** K 
2 X(± 3 KiBttO^-aWfcfbfcaSTo 
[»**5] 

nIGa NyMMMfcJB t pSGa N|*|#«ttK^fcG a N h * *3fe 
jfeJi*#tf**flt«*3l5 : f--C*oT, Bi s K-7'$tif:Mg z Zm-z O (0^z<l) 

[If** 6 ] 

TtuISnMG a N^*WtX(±iulEpMG a Nl^iCtStil&fStlil^ 
«;L> BufEB^K-^^tLfcMg z Zm-z O (0£ z< 1 ) m@J]fll± fffE n S G a 
#2»4£®30±BUlEpMG a N^##*fcK&JRMfc<aWlfc^jflc$*L"Cv»3 £ t 

[it** 7 ] 

rax., m&mmmtmzBtfy-^ztitzMg z z m- z o (o^z< n liitiii 

SSU ^o|^jimeS:^BUfEB^F-y$fL^Mg z Zm-z O (0^z<l) UR 
t± huIE nlG a N*3MIM*«XI±tfriB p IG a N^tffti^SCit^ «£ 0 KftZ&Zti 
Tv^ii &#ifct1-&It**5 KlBIRo^illflcl&jt*^ 
[It** 8] 

iufEM g z Zm-z O ( 0 £ z < 1 ) mfeM^co B O K- tf > ^ 'J 7»J£ 1 X 

1 0 1 9 c m" 3 &_t, 5 x 1 0 2 1 cm -3 WTOiii: 1 -f&ff** 5 , 6 
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[ 0 0 0 1 ] 
[0 0 0 2] 

G aN|f##itM?ti^G a N^fMffifi, fi-feL E D ^^1"^ i t 

a N&¥iSfo$£itmJ-lZ. Skitm* tilGa N^#2ff#^t pIGa N&^mfam 
^f:pnM^•^-K^lffiSi:t4o Mil^tLt, nlGaNl^lWf) 
mT-^\ pIG a N^^ii^g^'b^-^^ftA^ti. f§7t^T-S^LT|&^1-^o L 
pIG a N.«*^(ihb^^*§ v> (to • cm) £#5^ WfaZmei 
-f&^yrt y?/* v Kffl^lIg^nlGaNlflftl, XlipIGaNlW 

Ji k jt&tt 1 1 tz tz it "C ti > &m mum m k. l a ft v > t v ^ yfu& ztkc&o -e- 
<7)|g*. #Jim®)n?a^^^i^^if&^-e{±i&7fc^ii < ft& £ fc Kfts 0 -eo— &m 

[0 0 0 3] 

X^tZo N i/Auli»P t^O#JSISJg|#*l-S:K^#ia^*-CT--;i/L-C®W 

lk-f2>i><D-e&2> 0 L*»U N i/Au^P tWitffili/J^v^OO, j£ 93 

ft<> H^L^^O^^thL^j^^^b^-^^-.h^^^o HjtL7tjfcOjSjS^«:rpl±$ 

■C § ft < ft & o 
[0 0 0 4 ] 

it, IslttfflCITO (Indium Tin Oxide) til^ItS* 
Scfc«*S*LTV>fc (0flx.tf, tfH^iK 1 #J8lo ) o GaNWMWtlTOl 
*M^^:IIIL^:^l?:ll6 ^^i" 0 H6 H*3V^T, 5 1 fi^JRM, 5 2iiIT01iI> 
5 3lipSGaN^i#l, 5 4l±Mi, 5 5lJniG aN|«i, 5 6liiS 
5 7lit7r'ft*K-C*4o 16-C(i, *77^1«5 7±©nlG aN|# 
55tpIGa Nl^*#i 5 3 1 1?« Z titz&Jtm 5 4 -ClljfctSo nIGaN 
5 5^<7>m»fEttil&f±^JRm«5 6^Ltff% pIGa N|#Sftl 53^ 
©lSM(*tIti5 1 fc I TOm®§l5 2 t&^LTfi^o 
[0 0 0 5] 

L*»U I T0m«il»i|SjtLfc3toa«^»ifliv><>©O^ ITOISIipiGaN 
^f#i^Flty3 7 h*-M=3>** hi: ft 19, mi/trt^— icvfi^ft < ft & Q — Jfe 
ITOliltnSGaNMifi, XU p SG a N^f fffi i: 
, it- 5 y 9 3 ? h^JIL < . >>a y ^-fn h t ft£ Q v a 7 h^-S^ 

< ft *K ffiXtte>±&*fk&+&!k<OW±£i<* 3 ) o 
[0 0 0 6] 

ifc, msi: ltz no^ft&it^ma-e*-? vv-m^nz 0 k-f £ft$ 

ntv^J (1?!lxJ±\ #It^2#BS 0 ) 0 i^Ltt, ZnOtnIGaNl#m Xf± 
pIG a N#^*ftflf t 0*»-C* - v;^ «fcfcrt*f# <b *i£ i t ^flj^f £ Ot* * 0 
[0 0 0 7] 

*ii:fiv>T, *t*4f±7C^ie-^^ffl^^T^1- 0 0iJx(i\ Gallga l l i um£, B fi 
boron ?r^i"o 

[#ft;fciS£ 1 ] 2 0 0 1 - 2 1 0 8 6 7f 

tbiE^2 003-31 12078 



mm 2003-430220 



^— v: 2/ 



2] #12 0 0 2- 1 6 4 5 7 0f 

[0 0 0 8] 

I is ii & & * -r £ 7t * <r> is ] 

[ 0 0 0 9] 

, Ga^K-7"$ti/:Mg z Zm- Z 0 ( 0 £ z < 1 ) **itS:1IBx.*^*#l&jfc3R : f-T? 

Mg z Zm-z 0MM<DM:*fflUW2ft*l£ti:L, ff*tMg 
z Zm-z OISItnlGaNMW, Xli p IG a NlMfi i: <0*r > v ^ 

*KT?»4, G a N^^MMfcB U\ InpGaqAlrN ( p + q + r = 1 , p ^ 0 > 
q^0. r^0) «r^fc< l*fc*tr#a*#**V*9o 
[0 0 10] 

aN^*#JlH*a£*tt*&i-S^JR«**fllx., mffSG a^K-^Hf;Mg 2 Zm- 
z O (0£z<l) tt«ll(ilfflBBnSG a N^^MMXttfiMEpSSG a N*¥##» 

m±mnm£<ami~j&j&ztix^2>zt &&m.k-t *><> 

>2) o 

[001 1 ] 

G a N^tftii:tittMt44It**ix., I^M^i TtfEG a**K-^$ii 
fcMg, Zm-z O (0^z<l) VSJH&ttRSL^ ^oM^mSS-^ltifBG a t5 ? K 
-y$^;Mg z Zm- Z O (0^z<l) MJgltilftfE n iG a N^^MIffcSXfimTiE 
pIG aN OIB Kfti" S J: 9 $ v» * i t S: W« i: * ^^f&^Sf 

#E& = tf>3£IJHKi: *K Mgz Zni-z O ISH^OlffiM*^ fci" & CI i 3&*T § 

o 

[0012] 

M*H<0jfi^fi, ^-Xii^HOl&BJtcisv^T, HtjfEMgz Zm-z O ( 

0 Si z < 1 ) lil-^OG a <0 K— \£>y-BLi?*V 0 TitK 1 X 1 0 1 9 cm -3 &_t. 
5 X 1 0 2 1 cm" 3 JJlTt*5-i ^#8ti:t^*|M)tIK^So 

3WR#GS4>Sfc9ifc: «fc ») , Mgz Zm-z OIiI«lfji$^«^$«Ct^Ho 
[0 0 13] 

#f!#5:o§fc9§fi, nIG a N^¥##« t pSG a N^##fW t T?*fei *tfc G a N 
^##ft:^?>!ar*«*«*'S'tr#*#:f&*3l5 : f--C*o-C, Brt ? F-7*£ tt/cM g z Zni- 
z O (0^z<l) m*llll*ffi£*¥*#3&jfc^^**o 

«fc3£<0»Wt?«\ G aCfitG a t R| tIIIB»lx*"e** B 4: K-:Af 

tcjio, Mgz zm-z omaM^M^isj^m^^ieftL, imMg z zm- z oti 

Blfc niG a N^SWf > XiipiG a N|**#|iO#f VJ't^iJTWS 
[0014] 

M^AcO|§B^i±, #K*£«>S&9!K:fcv»-t\ iE n IG a N^*f ^IKii P S G 
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O (0£z<l) ***UilHr3Eni!G a N^WX(±iSplG a N^M^i 
^SI^/^Of&B^^ X *) , Mgz Zm-z 0 III^Oltft|& g|, t: t ^ i <h # 
[0 0 15] 

Mgz zm-z o (os£z<i) mmmtam^L, ^m^mm.mRtfmtiB^v--f 

ZtifzMgz Zm-z O (0£z<l) m^MfiBUfEnSG a N^^j»MX(±f)fepSi 
<h Z> o 

o 

10 0 1 6 ] 

jfmwA<nmmt, ^Kiit^^izis^t, HuieMgz zm- z o ( 

0 ^ z < 1 ) mUWk^<DB<D K- >; Tit)^ lxio 1 9 cm -3 5 
xi o 2 1 cm" 3 am^:tH!ltt^^MiK*l)^o 
«fFrA<7>!PJK J: *K Mgz Zm-z omsiii<7)^^£«^£« £ t**-e# *o 

[ffc^O^] 
[0017] 

fi, G aIliB^K-7'$ti/:Mg z Z ni-« O (0^z<l) Z&WmMt Ltffflt 
[0 0 18] 

Iofl*@n:ito @n:i3v>t, 1 1 litlll, 1 2 i±M g Z n 0161, 13 
(iplGaNMffi, 14(±f§7fcJf. 1 5(JnIGaN^i#:i, 1 6liilll 

, i 7 ny-y r 4 J rX*&-e£>& 0 

[0 0 19] 

:<0 J: d &G a N^#j»fff§7t^(±> i-f\ t7 7^ftlSl 7©±Ii:MOCVD 
ft&f K J: UiGa N^¥*#« 1 5 ZfcJ&lr&o nIGa N^#>»#:Jf 1 5(±nIG 
aNtGa N^y 7 7itMf4it^fI^4 0 nIG a N^4^tt« 1 5 (± E L 
0 (Epitaxial Lateral Overgrowth) L T £ <fc v> 0 nIGaN|^*ftil5^) 

IM^Hm 1 4 ^Mi-^.o y &1tm I A\i, I n x G a i - x N (0£x< 1) Xt±/ 
RZ/A 1 y G a i - y N ( 0 s£ y < 1 ) frh%Z> 0 tfz, ^ItM 1 4 i±, I n t G a t <D 
itmZm&Ltz I nx G a i - x N/G aN (0^x< 1) (D^Mm^pm^ Xl±A 
UGa h<7)Jt«P^L£A 1 y G a i - y N/G aN (0^y< 1) (D^MM^R 
m&t LXiiX^o ZblZ^ Int. Gat> A 1 t Oit^£M Lfz I n P G a q A 1 
r N/GaN (p + q+r = l, p^0. q ^ 0 , r^0) Tftif^PljiaTt 
3:7^ 1 4<OnlG aN^mtkm 1 50iUJtCnMA 1 y G a i - y N (0 

^ y < 1 ) frh%Z>m*iZtfri> £v>U 5&itm 1 4 ©pIG a N^#a»Wi 1 3<7MPJ]K 
plAl y Gai-yN (0£ y< 1) ^ ^ & £I£&tT t 
[0 0 2 0] 

flTti 1 4 W±SCplG a N^ifti 1 3 ^t^o plGaNl» 
H 1 3?>±®K N G a^K-^ttfcMgz Zm-zO (0^z< 1) ^^^MgZn 
01iI12^ML/:tC MgZnOtI112, p S! G a N^#2»#:JS 1 3 . 
^ 1 4l(;nIG a N^#j»#:Jf 1 5 CD—iRi^y -f- > 7\z X ^W^-f^o niGa N^. 
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1 5 lii^I^iT-x^f >^Lt, IliiLfcnIGaNlMftil 5 <7)_hffi 
tC#Jim^l6^, MgZnOtiil2«±Ii:tIIgl 1 £H#ft^^° y f&X 
ff^^-r^o G a 75 s K— 7°£tltzM g z Zm- Z 0 (0Sz<l) iC#x.T, B^K-y^S 
ittzMgz Zm- Z 0 (0^z<l) tLTUv^o 
[0 0 2 1 ] 

Xt±> IfcjfcJil 4 0±Ii:pIGaN^*ftfl 3£tf^L7^ pIGaNl^l 
flsJf 1 3 , §kitm 1 4 , S^'nlG a N^^^g l 5 .x 7 > FbZJz *) m&1r 

h a nIGaNMfftil 5 (iiWlfit'i'yf >^LT, pSGaN^f#il 
3 (OJiMH. G a &V-7°2ftfzM g z Z m - z O (0 £ z < 1 ) ^^^MgZnOI 

gi 1 itHLtnaGaN^ifrii 5<D±miz&mmmi ez. m s 

z noign 2<7)±u^t± N &mwui 1 ^^^Vi^^/^^ ^ftT-f^-r^o G atf s K 
-/$H/;Mg 2 Zm-2 0 (0^z<l) H#x.T, B 75 s K- 7°$ tifcM g z Z n i - z 
0 (0^z< 1) t LTU^„ 
[0 0 2 2] 

HUizEOMg Z n Olill 2 (±, G a 2 Os t M g O t Z nOOS*^?^L/;^^ 
. #ffiG a , tlMg, tIZ n H-KlllU^It LtML, illiRF y 

v ij)v*)i< 1- 3 tf ? * v - ft tcm Tfc ^* ft -e & miLt z> z\ <h # & 0 

[0 0 2 3 J 

ii^mfeMOTOt LX<DZ n Ofi, plGa N^#*#t OS-g-TNl*- 5 'J ? ^ > 
? ? VZW>m.ir2> 0 0 2 II, ZnOItpIGaNii: ©fMi 

--;i/1-^> Ii^<t-5 -j 9 -ny $ ? h^f^ixtv^ i fc#*?*»* 0 MgZn Otiii 
Ltftlflnit^l, $*>i:Z nOPISCpIG a NlWtO 
S?^"Cf±*-5 Hf^^o 
[0 0 2 4 ] 

irr% |6W#fi, Mg z Zni- Z OKIIIBi&7C3g-e£>S G alliB^- K-yt4i 
fcfcJ:*), :fc«Kffiffi#i*4?-*-*£i:£.g.tHLfco HI 3 (C, Mg z Zm-z 0K*J"f&G 

LT, G a^V-y^fttzMg z Z m- z O (0^z< 1) *»?>ft41*i*: 

ttiit- o}g£t^f^ ixio" 2 ncmJiiT-e*^:^ ? iiL^„ 

EI 3 «t «9 + * 0 TfliJ^Ji 1 X 1 0 1 9 cm -3 \X±, 5 X 1 0 2 1 c m~ 3 \>X 
TX*$>Z>Zti)mmxhZ> 0 G a bz^Z-XB* h*- -fir 2>i§r'kX*i>fflmx&2>o Z\<D±o 
K&ftXfcf&ZtitzM g Z n Ommm<7)itmmi, plG a N^^tftioM^t:^ 
T/h£v>£#>, 13 1 K^1~G a N^S#3fcjfc3rpt?f±, 1 1 <b£A£ 

«i±Mgz nommmi 2xmjofi)bzmmizmkx£z> 0 mjj&i^ifcWtLtzmmi pMg 

a Nl^lfl 1 3 frb&ltm 14H)a< tt*&$*t* 0 WHEJKjF $ rt*+$3**fcie>* 
[0 0 2 5 ] 

-2k &mnmi 6^<b&A£*L£m^-f±nl!G aNMIfrl l 5^I®Lt, Sljfc 
« 1 4-C*-/ufcWtt^-r*o Wft^KJ: <9^L/c^:<7)9 *>, plG a N^*#i 1 
3<Dj}\a\iZfafr^tz±HMg Z nOlSH 2 L-C^fflJtcmtti"*o iit, Zn 

01l±Mg^il)Dt^ifci:j:oT4 0 0 n mgj£tf>@it£g-e & itii^ < gift f £ - 
fc**"C#*o 1 4 -CfbfcLfcftfiMg Z n OIII 1 2 f§ftL£ 

jt SrSftspw »c * * * i t ** nTISI & & o 

[0 0 2 6] 

^oT, *Wfi-ep^L^G a N^^f^jfciftli, G aXliB^K-r§ 

£t}|iE# 2003-3112078 
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tltzM g z Zni- Z O (0 £ z < 1 ) ^MmMt Ltfffltl. CI i: K J; «J , 
[0 0 2 7 ] 

^^B^com~omM^W^m4 kZTF-fo HI4 K£v>T. 12liMgZnOIgI, 1 
3fi pIG a N^*#i , 1 4 tifl^tS , 1 5 (± n M G a N^^##* . 1 6 l±#^m 

[0 0 2 8] 

, plG a N^#2»#^ 1 3 OJiffi-C&oT. MgZn OISI 1 2 CiSt^J: d K?g 
S$ilt^4,M4o M g Z n OlII 1 2 #"l?^^^i:li> &JR«ffi 1 8 tMgZ n 

o mmm 1 2 1 osttisat^ < * 0 , &jkm 1 mm §nfc*- ;m ? m g z n o 

2^|S]i:Ktt4o 
[0 0 2 9] 

@4 tC^-TG a N^4^j»^l§^^l±> 1 4 <7)±MtC P MG a N?^i^ 1 3 

^MtSfeii, HI 1 ^^-TG a N*3M*#Sfeft3R^-fc |5JttoXfI-eM^t$tt^ 0 PS 
G a N*¥**Mi 1 3 fc^Jffi&, pIGa N^#3S#B 1 3 ©±IC, G a rt* K-^SfL 
f:Mg 2 Zm-z O (0 ^ z < 1 ) HiSMgZn Olgl 1 2 &ff^cL£f£C Mg 
Z n OlIU 12, plG a N^##Jf 1 3 , fl^if 1 4 , S^'nlG a N^^f#I 
1 5 0- Six? *f-yy\Z J: «9 l^*-r-2)o nIGaNlMftil 5lifOltf iT*x^ 
f-^^-T^o tlltl 8 ^Mt^gR^li> MgZ nOSSil 2*x?f>^:J: 0 
Bfc*-f *o SffiL/w nlG a N^-NMH*:* 1 5<7)±Mtr#^mS 16t, p MG a 

1 3 0±1E^JK«*1 8 Zmm&^X^-y 9&WWL-*Zo G a K-^SfLfc 
Mgz Zm-z O (0 £ z < 1 ) K#x."C, Btf F-7°ZtifzM g z Zni-z 0 ( 0 iS z 
< 1 ) tLXii X^o 
[0 0 3 0] 

3U±> SfcftS 1 4 «1II: P IG a N^&fMS 1 3 fc^jKLfclfe, pIGa N^#* 
#Jf 1 3. SfcjfcJB 1 4, StKnMG aNlfiftl 1 5 O— U**- "J * > FK£ *0 
h 0 nSGaNl^fftil 5 {±Jf<7>;<£4> t tx y + y 7 LT> RliiUnlGaN^f 

Jf 1 3«9_hiSK{±* #JR«ftl 8Mf^^7^StMt4o Ga^K-^tifc 
Mg z Zm-z O (0 ^ z < 1 ) *«4MgZn OISI 1 2 tt^^y ^ft, << * > 7° 
MM&~?Mfc-f & o £L<fi, nlGaNMfftil 5 (±/f 3: 
fx^f ^/Lt, G art ? K— ^^tifzM g z Z m- z O ( 0 s£ z < 1 ) frb%ZMgZ 
nOHIl 2^Xa-7?^ ^f^>yi/-r^/tt, aMHSTM&KLfc&K:, m&L 
tnIG aNl^lfti 1 5 0±ffit:#llg 1 6*. plG aN^flfl 1 3 (D±M 
fctt, MgZnOlIil 2Cif Lttllll 8 fc^ftf'fL&tf *8rC^ 
$1-£o Gai { K-^iifcMg« Zni- z O ( 0 3S z < 1 ) K#X.T, B it* V - 7 Z tl 
/:Mgz Zm-z O (0^z<l) tLXi>X^ a 
[0 0 3 1 ] 

HHKfcv^T. MgZn0fII12<7)JtI^i, plG aN^f#i 1 3^Jt« 
HJt^-C/h£v>£i6, BI4 Ktj^G a N^*IMWti±, 1 8^f>ftA$ 

p MG a N3fc*#MMI 1 3 5&»e>$Hfc« 14UJS< tti&£*l&o «9 **+5^*7t*, 

TtfiMg Z nOlgll 2 »3fcLfc3fc*«rW;K:ffl*tS** - t timm 

K 4' o 

[0 0 3 2 ] 

&o mr.fDmm^mx-mmLtz g a N^i#«*^t«, Gaxi±B a* k- 

^flfcMgz Zm-z O (0s£ z< 1) ^ilWISli LT^-r^^ttCt 0. Sfcft 
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[0 0 3 3] 

^m<vm=<vmm<7)itmzm 5 m 5 tc^r, 1 1 lititt, i2i±Mg 

ZnOllI, 1 3lipiGaN^i|#i, 1 4 (±#§7fc)f , 15linIGaN|^ff 

i 6 litiii, 1 9 (Aaimtts«'e£>£o 

[0 0 3 4 ] 

Iftll 5, #§7fc/f 1 4, pIGaNlflftll 3^ ? *fJi$ftTv^ £T'&&o « 
1 9 t LT(i, SiC^Zn OrtSiffi-Ci £ Q 1 9 tc S i C Srilffl Lfc 

1 6i:U, Ni^Ni S i 7U 4 Zi&mx£ Z>o m Mfti&ffi. 1 9CZnO 
£j§ffi L^^O^M® 1 6 13^, T i /A uft^m*^ffl-e#^>o 
[0 0 3 5] 

HI 5 Izmir G a N^^fMtfTli, H 1 Ktf-TG a N^^&IBfcsit^- £ mm<VX 
2imt4S« 1 9±CnSGa N&^mfcm 1 5 . 14, pIGa N^#*#: 

^ 1 3mmmzti&o mn^mmi 9±t:niG aNiwi 1 smzmm-t 

xyf >7Lt, nIGaNlfiftil 5 K« M1-^.#^1|@^^i--2>Ifi{i^^"e 
[0 0 3 6] 

0 5 C/TtG a N?,f f ^Mi^l^^t^, MgZ nOISIl 2^tfffi(i, p 
IG a N^mtfcm 1 3 OJtfH5i^Jt-<T/h$ v^£>, HI 5 liZj^'t G a N^^j*^^ 
T-Cii, #JSmai H^?lA$fL/-:lI(±MgZ nOISll 2 "Clf ^ft^^ 
■ClSo «^fp]^*£fiL7t:m^lipSG a N^#*#^ 1 3 ^#§^111 4i:iS{«$ 
ti&o m^^'9^+^^^*6> *-JH±H3til 4i:iA<M?n« ^^fitJ^^^pT 
i£^&£o §kitM 1 4 Tl&TfcL^tiM gZn 01SI 1 2 £M1-£*:a6, 3&t!c L 
£ »tfJ m It 2 & - i: K & £ o 

[0 0 3 7] 

tot, fgH<7)^<7)^-Cf£BSL*:G a N^^^^^T-Cfi, GaXliB^K- 
y?W:M gz Zm-z 0 (0^z< 1) *&mmm.Wkt Ltftfflt^^i:i:J: »K 

[0 0 3 8] 

ii^Ii i ^2 -ei±, t77^tili 7 ©±i5i:G a N^i#i^M§ti, 
N^ifi^^t?/ ^^Itl 7£WLT, fBfcif Trf&Tl&L^S: nlG a N^.# 
IG a N^¥3Mfr« £ > 3&7fc1 £ > nIGa N^¥*#>i t £HI^:fJUf L £fltii<^jg# 
[0 0 3 9] 

:«J;^ ^fM©fiM*f?tli> nIGa N^#jf fom<D±.ffibz£:mmM ZftZtiZ 
-f2>Z\t K&£ 0 nIGa N^#*Wf <^Jim^M@£^J&1-£lf it<£> G a N^## 
^l&^^trti, nlG a N^#>»#/f 0±ffilc G a j&* K - -f* ft tz M g Z nOlll^ 
#x.&o ilOiilOJ:^:, G a # K - / ^H/cM g Z n 0111O±Ii:f III 
*Mz.X i> iv>U nm<DBWi2 <D X o tC, nlGaN^lfflCgLt, ^Ga* s 
K-7°$ti/;M g Z n OlSiCif i 9 iifiTt J: v\ Ztz, ^I«ii3©J: 
ilttiiollt: G a N^f f L 1 1 J: v>o G a ifi K- 7°$ titzM g Z 

n Om®Bi^#xT, B^F-y£*i7tMg Z n OlSifc LTi 
[0 0 4 0] 

nlG aNMi#i©lIi:G a 3U± B ri* K- 7°$ tifzM g Z n01t!5:ii^G 
aNMftMWk G aXl±B&V--?2thfzMg. » Zni- 2 0 (0^z<l) 
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[004 1 ] 

^WO^f^jt^li, LED^LDi: LTllt* :U ? T*Ho 
[0 0 4 2] 

[m i ] ^mMw<7)nMfm*7Fi-G a N^^^^^T-o^^ifeB^-r^ia-e* 

o 

[HI 3] Mgz Zni-z OCWt^G a + t'J 7«ft fc«#LSptf>£*fctt**ift9J1-a 

[0 4] MflliOflWOlliaiSJBiSr^-rG aN^##S6:M&*^0#i6£&"B-f 6 0 

[0 5] ^M^I&^O^M^^^-TG aN^Sfrfl^t^oaijtSriaW-riBI 

[0 6] t£*<DG a N^^fltHjt^OfllSSrUiW-f 4H-C*4o 
[f^ORW] 
[ 0 0 4 3 ] 

1 1 &mmm 

12 Mg Z n Olffii 

13 pIGa N^*#1 
1 4 f&jfeS 

15 nIGa N^¥3MMI 

1 6 &jkm 

17 t7r^ -V*^ 
1 8 

1 9 
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[mi] 




12 MgZnOflHlfll 

13 pmGaN^mwm 

14 SgftJf 

is nmoaNZk^mtem 



16 #MftM 




17 ^T-Y-V«« 
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18 &JM@ 




12 MgZnOmMfll 

13 p^GaN^^H 

14 SSftH 

15 n^GaN^^*® 



16 



17 +>-77-r-^*« 



11 




12 MgZnOttflflg 

13 p^GaN^^ttJi 

14 matm 

15 nMGaN^ag&Jf 



19 #«14S*R 

16 £Jim*I 
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mm] iifffli/^ftT^^. i t onmm± y &itLtzjt<Dm®im$^i><n(D, ito 
nit pig aN^iftitor B n">3 7 h t&i9. matsw— 

< ££ 0 «W±> G a N^#«^7t;S^-^ailtffl^i3V^-C I T01HC#t> 
, GaXliB^K-7°$ittMgz Zm - z 0 (0£z<l) mM^«x.^>^S^ 
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